Distributional benchmarking in tax policy evaluations by Thoresen, Thor O. et al.
Discussion 
Papers
Statistics Norway 
Research department
No. 765 •
November 2013
Thor O. Thoresen, Zhiyang Jia and 
Peter J. Lambert
Distributional benchmarking in tax policy 
evaluations
Discussion Papers No. 765, November 2013 
Statistics Norway, Research Department 
Thor O. Thoresen, Zhiyang Jia and  
Peter J. Lambert 
Distributional benchmarking in tax policy 
evaluations 
 
Abstract: 
Given an objective to exploit cross-sectional micro data to evaluate the distributional effects of tax 
policies over a time period, the practitioner of public economics will find that the relevant literature 
offers a wide variety of empirical approaches. For example, studies vary with respect to the definition 
of individual well-being and to what extent explicit benchmarking techniques are utilized to describe 
policy effects. The present paper shows how the concept of distributional benchmarking can be 
exploited to describe methodological options for the tax policy analyst. We present classifications of 
the various approaches which can be found in the literature for evaluations of individual taxation 
along these lines, and provide empirical illustrations and interpretations for the case of the personal 
income tax schedule of Norway for the period 2000–2010. 
Keywords: Tax policy, Common base, Welfare metric 
JEL classification: H23, H24, I31, J22 
Acknowledgements: We thank Bård Lian who has assisted the work to obtain empirical 
illustrations. We are grateful to Arvid Raknerud and Andreas Peichl and other participants of the the 
2nd Joint IZA/Statistics Norway/OFS Tax Policy Workshop (Oslo, May, 2013) for comments. 
Address: Thor O. Thoresen, Statistics Norway, Research Department  and Oslo Fiscal Studies, 
Department of Economics, University of Oslo, Norway, Email: tot@ssb.no 
Zhiyang Jia, Statistics Norway, Research Department, Email: zhiyang.jia@ssb.no 
Peter J. Lambert, Department of Economics, University of Oregon, Eugene, USA and 
Statistics Norway, Oslo, Norway, email: plambert@uoregon.edu 
 
,
Discussion Papers comprise research papers intended for international journals or books. A preprint of a 
Discussion Paper may be longer and more elaborate than a standard journal article, as it 
may include intermediate calculations and background material etc. 
 
 
 
 
© Statistics Norway 
Abstracts with downloadable Discussion Papers 
in PDF are available on the Internet: 
http://www.ssb.no 
http://ideas.repec.org/s/ssb/dispap.html 
 
For printed Discussion Papers contact: 
Statistics Norway 
Telephone: +47 62 88 55 00 
E-mail: Salg-abonnement@ssb.no 
 
ISSN 0809-733X 
Print: Statistics Norway 
3 
Sammendrag 
I analyser som har som formål å evaluere effekter av skattepolitikk over tid anvendes det ulike 
metoder. Utgangspunktet for dette arbeidet er at det i slike studier er nyttig å vurdere skattepolitikken 
opp mot kontrafaktiske utfall, dvs å etablere en «benchmark» i analysene. Det vises til hvordan 
mikrodata-baserte evalueringer av skattepolitikk over tid anvender benchmarking-teknikker. I 
gjennomgangen av litteraturen på feltet vises det både til analyser som er baserte på anvendelse av 
simuleringsmodeller og studier som anvender observerte data. I den siste gruppen av studier er 
benchmarkingen mer implisitt. Videre benyttes data og simuleringsmodeller for Norge til å beskrive 
hvordan de ulike teknikkene kan anvendes i evalueringer av norsk skattepolitikk på 2000-tallet, 
herunder fordelingseffekter av skattereformen i 2006.  Skatteendringene over en tidsperiode beskrives 
både ved endringer i inntekt og for alternative mål på velferd (som nytte). 
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1. Introduction 
Evaluation of distributional effects of tax policies over time is an important task for the practitioner of 
public economics, and the literature offers numerous analyses with a wide variety of different 
methodological angles, see for instance Pechman and Okner (1974), Feldstein (1983), Bradford 
(1995), Boadway and Keen (2000), and Lambert (2001). The present paper suggests that studies which 
use cross-sectional micro data to evaluate the distributional effect of tax policies over time can be 
prolifically classified and contrasted by using the concept of “distributional benchmarking”. What is 
meant by the term “distributional benchmarking” in this context? First of all, it means that studies 
which seek to isolate the distributional effects of tax changes, do so by establishing a baseline and 
implicitly or explicitly adopting counterfactual scenarios which describe what would have happened in 
the absence of the tax policy change. Distributional benchmarking is related to, but should be kept 
separated from, other methodological choices, such as the choice of measure of well-being (or welfare 
metric) and techniques to aggregate individual level measures. The aim of the present study is to 
provide an overview over the alternative benchmarking methodologies that the practitioner faces when 
setting out to evaluate the distributional effects of tax policies in retrospect by using micro data.   
 
Standard time series of yearly measures of redistribution are basically silent about the contribution of 
tax policy, since they are influenced by many other factors, such as demographical developments and 
the business cycle. One therefore needs to activate techniques to extract the contribution of policy 
makers. The concepts of equivalent variation (EV) and compensating variation (CV) are essential 
microeconomic tools for evaluations of changes in the taxation of individuals. Based on the duality 
theory of microeconomics, EV and CV represent money metric utility measures of policy effects, 
derived from the notion of equalization of utility before and after a policy change. Distributional 
analysis based on money metric utility represents an attractive empirical approach, founded on an 
appealing notion of well-being (utility). As implementation typically relies on simulation modeling to 
describe individual behavior under different choice restrictions, the baseline and the counterfactual 
scenario are straightforwardly established, see Muellbauer (1974), Deaton (1977), King (1983) and 
Jorgenson and Slesnick (1984). However, simulation models can only provide simplified expositions 
of the actual choice process, and the distributional benchmarking in this case also relies on 
controversial procedures for interpersonal comparability of utility and the resulting ranking of 
individual well-being.  
 
Therefore, instead of depending on simulation results derived from stylized models, practitioners of 
public economics often employ information on well-being in terms of observed indicators, such as 
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income or consumption.1 A wide variety of empirical approaches can be seen among studies which 
discuss distributional effects of tax policy changes in terms of changes in incomes; thus neglecting the 
contribution from leisure in the characterization of well-being. However, it is often less clear in 
income-based studies, than in studies based on more comprehensive welfare metrics (such as money 
metric utility), exactly what the tax policies are measured against, i.e., what the baseline is. In income-
based non-behavioral and behavioral simulation studies the baseline and the counterfactual scenario 
are straightforwardly established and conceptualized, but not so in many other analysis based on 
income, for instance in income decomposition studies. Recently, however, methods have been 
developed to benchmark tax policy effects when addressing information on incomes directly (i.e., not 
applying simulation tools). In these studies tax policy effects are typically characterized by measures 
of redistribution, where the pre-tax income distribution is used in the benchmarking.  
 
We review studies both based on more comprehensive representation of well-being, such as money 
metric utility, and on income-based frameworks of analysis. Whereas the framework based on 
approximations to individual utilities, which we may characterize as a welfarist approach (Kaplow and 
Shavell, 2001), often applies simulation models which are useful tools for the benchmarking, a main 
message of the present study is that the benchmarking concept can also be gainfully exploited to 
characterize analyses founded on effects of tax policy changes on incomes.  
 
We go on to demonstrate and contrast the implications of these various approaches by applying them 
to the discussion of the distributional effects of the personal income tax for Norway in the period 
2000–2010, which includes the tax reform of 2006. We use both income data and modeling tools for 
Norway to this end. 
 
The reminder of the paper is organized as follows. Section 2 describes analyses which use 
approximations to individual utility as the key concept of individual well-being, i.e., the welfarist 
approach to tax policy analysis. Section 3 focuses on studies which use income as the main measure of 
well-being, and divides the covered studies into analyses that use simulation models and approaches 
which rely only on observed information or actual data. In the case of simulation studies, we consider 
both those which involve behavioral effects, and those which do not. Section 4 provides illustrative 
measures for Norway in the period 2000–2010 using some of the techniques. Section 5 concludes the 
paper with a summary and discussion of the way ahead.   
                                                     
1 For instance, the Luxembourg Income Studies database (LIS) provides harmonized income data for many countries around 
the world.  
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2. Benchmarking in the welfarist approach 
According to a Bergson-Samuelson social welfare function, society’s overall well-being over a period 
of time is given by an aggregation over individual utilities ሺݑሻ, ܹ ൌ ׬ݑ௜௧, where ݅ ൌ 1,2, … . ݊ 
indexes individuals and ݐ ൌ 1,2, … ݏ represents the time period. A wide variety of empirical work has 
been carried out to estimate the measures ݑ௜௧ and utilize them in discussing effects of fiscal policy. 
One way to obtain information about ݑ௜௧ is to develop a structural decision model to describe how 
individuals make decisions according to preferences and constraints.2 Given a specific cardinalization 
of utility, this information in turn can be utilized to describe well-being across individuals and across 
different policy regimes, also often employing aggregation techniques to implement social welfare 
judgments. 
 
The conversion from preference heterogeneity in a positive sense to normative implications has in 
practical terms raised concern regarding the choice of welfare metric, and some authors avoid 
individual choice as basis for interpersonal comparability of utility by using an identical utility 
function for all individuals, see King (1983) and Aaberge and Colombino (2013).3 The step from 
describing peoples’ heterogeneous preferences to descriptions of the social good has generated 
substantial concern, which goes back to Arrow’s impossibility theorem. The criticism comes from 
different angles, see Slesnick (1998); Sen (1977) criticizes the narrowness of the description of the 
social good, whereas Blackorby and Donaldson (1988) point out that social welfare functions defined 
over utilities may not be quasiconcave and may therefore have unattractive ethical characteristics.4  
 
A standard procedure is to let welfare change be represented by a measure of change in money metric 
utility, see Blundell, Preston and Walker (1994) and Slesnick (1998). The effects of policy changes 
can then be measured by the concepts of equivalent variation (EV) and compensating variation (CV). 
Let the utility function be written as a function of prices and the tax and transfer system, ݂, and the 
non-wage income, ݕ, ܷ ൌ ݒሺ݂, ݕሻ. The pre-reform and post-reform situations are characterized by 
ሺ݂଴, ݕ଴ሻ and ሺ݂ଵ, ݕଵሻ. The measurement of EV uses the current tax system, ݂଴, say, as the base and 
asks what income change given the current (pre-reform) schedule would be equivalent to the change in 
policy in terms of effects on utility. EV is seen as an addition to income, y, to keep utility constant at 
the post-reform level, in terms of the indirect utility function, ݒሺ݂଴, ݕ଴ ൅ ܧܸሻ ൌ ݑଵ. The reference for 
                                                     
2 Recently, we have witnessed exchanges in the literature concerning the validity of structural model results, see Angrist and 
Pischke (2010), Deaton (2010), Heckman (2010), Heckman and Urzua (2010), Imbens (2010), and Keane (2010), with 
some of the authors arguing that results derived from quasi-experimental research designs are preferable. 
3 However, this leads to inconsistencies, whereby individuals’ welfare metric may differ from their utility levels determining 
their labor supply (Creedy and Hérault, 2012). 
4 These interpretational and methodological challenges may have resulted in reticence among practitioners to enter into utility 
based measures of the social good. However, Slesnick (1998) argues that “Rather than avoid the issue, a more appealing 
strategy is to confront it head on and make explicit the subjective judgements that are required to aggregate household 
welfare measures consistently into measures of social welfare” (p. 2137). Donaldson (1992) argues along the same lines.   
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measuring EV is thus the final utility level and the initial tax schedule. Correspondingly, CV uses the 
new schedule as the base for the measurement and the question is how much money is needed after the 
tax change to make the agent equally well off as before the tax changed: ݒሺ݂ଵ, ݕଵ െ ܥܸሻ ൌ ݑ଴, which 
signifies that the reference level for measurement of utility is the initial level of utility. Thus, in the 
money metric utility approach, benchmarking is carried out by holding indirect utility constant before 
and after a policy change. The two methods vary with respect to using the pre-reform (CV) or the post-
reform (EV) utility levels and pre-reform (EV) or the post-reform (CV) tax schedules as the 
benchmark. 
 
Both CV and EV are invariant under increasing monotonic transformations of the underlying 
preference function. However, as already noted, a main challenge is to relate the tax policy effects to 
distributional implications. Any description of money metric utility change must be accompanied by a 
procedure to relate welfare changes to the baseline description of well-being. Preston and Walker 
(1999) and Decoster and Haan (2010) discuss alternative welfare metrics which can be used in that 
respect, the latter study clearly describing the sensitivity of results with respect to metric.5 Creedy and 
Hérault (2011) obtain their measures for the assessment of welfare change from pre-reform and post-
reform measures of money metric utility based on a measure of full income, using the maximum 
weekly hours of work (80 hours) in the calculations,6 but they also show results for alternative (non-
welfarist) measures of rankings of well-being. Similar to the latter, studies rank individual measures of 
measures of CV and/or EV by disposable income; see for example Labeaga, Oliver and Spadaro (2008) 
and Dagsvik, Locatelli and Strøm (2009).  
 
The rich informational content of this line of research is clearly seen in several tax policy studies. It is 
however often used for discussing prospective or hypothetical policy changes and not for evaluations 
of already implemented policies, which is the issue discussed here. Moreover, many studies center the 
attention on aggregate welfare implications of changes instead of distributional aspects; see for 
instance Hausman (1981), Blomquist (1983), Aaberge, Dagsvik and Strøm (1995) and Blundell and 
Shephard (2012). Aronsson and Palme (1998), Labeaga, Oliver and Spadaro (2008), and Dagsvik, 
Locatelli and Strøm (2009) are examples of tax evaluation studies that discuss distributional effects in 
terms of money metric utility based on simulations of estimated labor supply models.7 In Section 4, we 
shall use a discrete labor supply model, based on a random utility formulation, to measure changes in 
money metric utility in the Norwegian case as one of our empirical illustrations.  
                                                     
5 Bargain et al. (2013a) discuss the role of choice of welfare metric for international comparison. 
6 They therefore derive measures of EV by addressing money metric utility before and after a reform, ݉଴	and ݉ଵ, for 
individual (after-tax) wage and non-labor income, ݓ	and ܫ, and for identical maximum working hours, ݄ ൌ 80:  ݉଴ሺݓ݄ ൅ܫ ൅ ܧܸሻ ൌ ݉ଵሺݓ݄ ൅ ܫሻ. 
7 One may extend this reasoning to an intertemporal setting. Thus, Fullerton and Rogers (1996) use general equilibrium 
modeling and a lifetime perspective to discuss distributional effects of fundamental tax reforms. They determine EV for 12 
different households, from poorest to richest when ranked by lifetime income. 
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3. Studies based on income 
3.1 Conceptual issues 
In most countries one can find micro data which straightforwardly can be employed by the practitioner 
to analyze income distributions over time. Compared to moving into structural modeling to recover 
underlying preferences, it is usually far less complicated to employ micro data and observed income in 
tax policy evaluations. Using income as the measure of well-being, welfare can now be described by 
an aggregation over individual income, ܹ ൌ ׬ݕ௜௧, where ݕ௜௧ is post-tax income. This form 
characterizes the so-called social evaluation function, pioneered by Atkinson (1970). See also Lambert 
(2001) on abbreviated social welfare functions and Champernowne and Cowell (1998) on reduced-
form social welfare. 
 
Kaplow and Shavell (2001) argue that departing from welfarism implies violation of the Pareto 
principle, and Banks and Diamond (2010) “do not see an underlying normative basis for reaching the 
conclusion that taxes should be related to taxable capacity without full consideration of the 
equilibrium consequences of following such an approach” (p. 610). However, even if descriptions of 
full equilibrium distributional effects are not accessible, it is important to control for the most 
important partial effects. Correspondingly, many studies that discuss distributional effects of tax 
policy changes in terms of changes in income go beyond a simple descriptive approach and use 
various methods to discuss effects of counterfactual policies.8 This is sometimes characterized as 
“what if” analysis (Bourguignon and Ferreira, 2003; Clark and Leicester, 2004; Poterba, 2007), to 
signify that there is a counterfactual course, which serves as a benchmark. This type of analysis can 
also take an “ex ante perspective” (Bourguignon and Spadaro, 2006), meaning that one assesses 
effects of prospective reforms.  
 
In Table 1 we present a classification scheme for some of the different approaches which have 
appeared in the literature. Studies are differentiated with respect to whether distributional effects are 
categorized with respect to application of simulation models, or alternatively, the use of observed 
incomes (actual data). The elements of this classification scheme will be discussed next. 
 
                                                     
8 Other distributional analyses with focus on the counterfactual include studies of wage and income distributions through 
different transformations of the Oaxaca-Blinder (Oaxaca, 1973; Blinder, 1973) decomposition of differences in means into 
distributional differences; examples are Juhn, Murphy and Pierce (1993), DiNardo, Fortin and Lemieux (1996), 
Bourguignon, Fournier and Gurgand (2001), Hyslop and Maré (2005), Bourguignon, Ferreira and Leite (2008), and 
Biewen and Juhasz (2012). Of course, the counterfactual is a key concept in econometrics. Examples of studies with an 
econometrical leaning, which explicitly pinpoint the role of the counterfactual for studies of distributional aspects, are 
Cunha, Heckman and Navarro (2006), Firpo, Fortin and Lemieux (2009) and Rothe (2010). 
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Table 1. Tax policy evaluations based on income 
Model simulation Actual data 
Non-behavioral Behavioral Yearly measures and 
decompositions 
Common base 
Clark and Leicester 
(2004), Poterba (2007), 
Kasten et al. (1994), Alm 
et al. (2005), Bargain and 
Callan (2010) 
Haan and Steiner 
(2005), Elmendorf et al. 
(2008), Eissa and 
Hoynes (2011), Bargain 
et al. (2013a) 
Jenkins (1988, 1995), 
Aronson, Johnson 
and Lambert (1994) 
Dardanoni and 
Lambert (2002), 
Lambert and Thoresen 
(2009), Thoresen et al. 
(2012) 
3.2 Studies based on model simulations 
We distinguish between non-behavioral and behavioral simulation studies. Non-behavioral tax-benefit 
models are extensively used by policy-makers in many economies; some examples are NBER’s 
TAXSIM (Feenberg and Coutts, 1993) and Urban-Brookings Tax Policy Center Microsimulation 
Model (Rohaly, Carasso and Saleem, 2005) for the U.S., EUROMOD (Sutherland, 2001) for countries 
of the European Union, IFS’s TAXBEN (Giles and McCrae, 1995) for the UK, LOTTE (Aasness, 
Dagsvik and Thoresen, 2007) for Norway, and MITTS (Creedy et al., 2001) for Australia.  
 
The tax-benefit model represents a powerful tool for discussing tax policy implications. The 
benchmarking in studies categorized under “non-behavioral model simulation” is rather 
straightforward. It is done by means of various types of “fixed income” approaches, where the pre-tax 
income distributions are kept fixed; a base year being chosen and exposed to taxation as per the 
various tax schemes of the period. If we denote the tax-law by d and let the income vector be 
represented by X, the fixed income approach corresponds to measuring outcomes of n schedules, 
݀ଵሺܺ௕ሻ, ݀ଶሺܺ௕ሻ, … , ݀௡ሺܺ௕ሻ with respect to the same base income,	ܺ௕, which, for instance, invokes the 
possibility of measuring the difference between ௝݀ሺܺ௕ሻ and  ݀௞ሺܺ௕ሻ using some aggregation measure. 
 
The choice of indexation of the tax-rule becomes crucial under this procedure, and alternatives include 
indexation by development in prices, wages and incomes. For instance, Kasten, Sammartino and 
Toder (1994) and Bargain and Callan (2010) use income growth rates to inflate or deflate tax rules, 
whereas wage developments are employed for indexation in Thoresen (2004). Clark and Leicester 
(2004) report that results are highly dependent on the choice of uprating methods, in their case 
whether price or income is used as the deflator. Further, the choice of base year is critical, as 
emphasized by Lambert and Thoresen (2009). Kasten, Sammartino and Toder present results for 
different choices of base income,  ܺ௕, namely they apply tax laws for 1980, 1985, 1989 and 1993 on 
incomes both for 1985 and 1989 (with data for the US), and report that “the income-fixed simulations 
show substantially different results, dependent on the year to which the tax changes are applied” (page 
11). 
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The base dependence problem is further explored by studies categorized under “Common base” in 
Table 1 and studies which are influenced by Shorrocks-Shapley decomposition methods (Shorrocks, 
2013). We will return to the former type of studies in the next sub-section, whereas studies inspired by 
the Shorrocks-Shapley method benefit from applying simulation tools (and thereby fit into the “Model 
simulation” category of Table 1), as for example seen in Bargain and Callan (2010).9 Bargain and 
Callan identify three effects: change in the tax-benefit structure, change in nominal levels of tax 
parameters relative to the change in income levels, and non-tax changes. The Shapley reasoning comes 
into play by acknowledging that there is no obvious choice between using the final or initial state as 
the point of departure. In Bargain and Callan (2010) the reference to the Shapley technology is used to 
justify taking the average of results according to the initial and final configurations. Thus, tax policy 
effects are generated by  ଵଶ ሼ݃ሾ݀௔ሺܺ௔ሻሿ െ ݃ሾ݀௕ሺܺ௔ሻሿሽ ൅
ଵ
ଶ ሼ݃ሾ݀௔ሺܺ௕ሻሿ െ ݃ሾ݀௕ሺܺ௕ሻሿሽ, where ݃ 
symbolizes an aggregation function (such as the Gini coefficient) and subscripts a and b denote initial 
and final periods. The procedure opens up possibilities for identifying effects from other (non-tax) 
factors too.10 This technique is further elaborated upon in Bargain et al. (2013b), where identification 
of tax policies is obtained by addressing information of yearly fixed income simulations over the time 
1979 to 2007 for the U.S. (and again averaging over results for the initial and final income base). By 
comparing results of simulations with the developments in actual measures over time, they distinguish 
between tax policy effects and other factors.   
 
Different approaches are followed to account for behavioral effects in studies using simulation 
approaches. Both Poterba (2007) and Thoresen (2004) use simulation tools for describing direct 
effects of tax changes, but not when describing behavioral adjustments. Poterba adds theoretical 
discussions and some main findings from the literature, whereas Thoresen provides estimates of the 
elasticity of taxable income from panel data regressions, and discusses behavioral response estimates 
in relation to the results of non-behavioral simulations.11 Estimates of the elasticity of taxable income 
are also used by both by Elmendorf et al. (2008) and Bargain et al. (2013b) as input to a (non-
behavioral) micro simulation model to control for distributional effects of responses (when discussing 
effects of US tax policy).12  
 
                                                     
9 Shorrocks (2013) refers to the Shapley value (after Lloyd Shapley) of a cooperative game, where the solution assigns each 
player the marginal contribution averaged over all possible coalitions, as the method suggests to take the average over all 
possible elimination sequences in decompositions. The reference to the Shapley value in the base dependence context (as 
in Bargain and Callan, 2010) mainly stems from applying a technique based on averaging. 
10 Identified by ଵଶ ሼ݃ሾ݀௔ሺܺ௕ሻሿ െ ݃ሾ݀௔ሺܺ௔ሻሿሽ ൅
ଵ
ଶ ሼ݃ሾ݀௕ሺܺ௕ሻሿ െ ݃ሾ݀௕ሺܺ௔ሻሿሽ.	See also Bargain (2012a) for application of this 
method. 
11 See details about this method to obtain measures of tax responsiveness in Feldstein (1995) and Saez, Slemrod and Giertz 
(2012). 
12 Using measures of income instead of simulation tools based on decision models may be seen as more practical. A realistic, 
structural decision model would normally be constructed for a subgroup of the population, which means that one needs 
different modeling tools for various groups, such as wage earners and self-employed.          
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Turning to studies which  are based on (explicit) individual decision models in income distribution 
studies, Bargain (2012b) uses a discrete choice labor supply model to account for the contribution of 
tax induced behavioral changes (UK tax policies 1998–2001), given a Shapley decomposition 
procedure. As identification of the behavioral effects can be carried out with different combinations of 
income distributions and policies as the benchmark (initial income and initial policy, initial income 
and final policy, and so on), the Shapley method is used to provide average effects. Discrete choice 
models are also used by Haan and Steiner (2005) when evaluating German tax reforms. We will return 
to an application of the discrete choice labor supply model when presenting empirical illustrations for 
Norway in Section 4.  
3.3 Studies based on actual data 
Among studies based on observed data rather than simulation models, we find studies that are 
descriptive in nature, with no methodological efforts to isolate the effects of tax changes within the 
observed levels of inequality or income redistribution, as in Aronson, Johnson and Lambert (1994), 
Bishop et al. (1997), and Lambert and Ramos (1997). Further, one finds several studies which employ 
different types of decomposition methods in order to discuss effects of taxes. In Table 1 we refer to 
analyses which apply decomposition by subgroups (Jenkins, 1988, 1995); a recent example is Wang 
and Caminada (2011). 
 
There are implicit or explicit benchmarks invoked in all of these studies categorized under “Yearly 
measures and decompositions”.13 For Aronson, Johnson and Lambert (1994), which measures income 
redistribution by decomposing post-tax inequality across pre-tax equals or close equals groups (see 
Urban and Lambert, 2008, on the latter), benchmarking refers to the setting up of the baseline as the 
counterfactual disposable income distribution under an equal-yield proportional income tax. The 
redistribution measure is Reynolds and Smolensky’s (1977), ܩ௑ െ ܩ௑ି், where ܩ௑is the pre-tax Gini 
coefficient and ܩ௑ି்	is the post-tax Gini coefficient. Other Gini-based indices which may be used are 
essentially normalizations of this (Musgrave and Thin’s (1948) ଵିீ೉ష೅ଵିீ೉ 	and Pechman and Okner’s 
(1974)	ீ೉ିீ೉ష೅ீ೉  normalize by pre-tax equality and pre-tax inequality respectively, but involve the same 
implicit benchmark of the yield-neutral proportional tax). Authors such as Duclos (1993) have used 
extended Gini coefficients analogously, involving a distributional judgment parameter v, set by the 
analyst. Blackorby and Donaldson (1984) use Atkinson indices (I) rather than Gini coefficients, their 
index is ூ೉ሺ௘ሻିூ೉ష೅ሺ௘ሻଵିூ೉ሺ௘ሻ , where e is an inequality aversion parameter chosen by the analyst, whilst 
Kiefer’s (1985) measure, ܫ௑ሺ݁ሻ െ ܫ௑ି்ሺ݁ሻ, is an unnormalized version of this. The choices of 
                                                     
13 Also, one may remark that even though there is less controversy concerning the use of income as a measure of individual 
well-being, there are substantial measurement challenges in interpersonal comparisons here too, for instance due to people 
living in households of different sizes.   
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distributional judgement parameter, v, and inequality aversion parameter, e, determine, for the 
respective inequality indices, the income weighting structure. The higher is v or e, the greater is the 
weight placed on lower incomes relative to higher ones. The values of v and e that are chosen by the 
analyst are subjective judgements, which are required to aggregate household measures into welfare 
measures. In the case of the Blackorby-Donaldson and Kiefer indices, the benchmark is of a welfare-
neutral (rather than revenue-neutral) proportional income tax, the welfare function being the one that is 
conditioned by the chosen degree of inequality aversion, e, as in Atkinson (1970). 
 
A measurement exercise of a rather different nature, which is due to Fellman, Jäntti and Lambert 
(1999), while still using the Gini or an extended Gini coefficient, sets its benchmark tax scheme as the 
one which top-slices all high incomes to the same value while maintaining the same total revenue 
(notionally). This has been characterized as an “optimal yardstick”: actual inequality reduction is 
measured relative to the maximal that would notionally be possible given the revenue constraint.14 
 
The decomposability properties of the Gini coefficient, particularly, have led to demographic subgroup 
decomposition studies of post-tax income inequality, see e.g. Jenkins (1988, 1995). The counterfactual 
for post-tax inequality analysis is, simply, the pre-reform level of post-tax inequality or some target 
value for post-reform post-tax income inequality, whilst, as we have remarked, for income 
redistributional studies it is an equal yield proportional tax, relative to which a tax of the same size has 
a pure inequality effect. 
 
The Gini coefficient permits other decompositions too. As Pfähler (1990) demonstrates, the elements 
of a tax scheme can be introduced one by one (the allowances, deductions, marginal rate structure and 
any tax credits) to permit an assessment of the roles of each of these elements in income redistribution. 
The overarching benchmark scenario is still that of an equal yield proportional tax, but Pfähler’s 
sequencing procedure means that the redistributive effect of each constituent is measured against a 
“local” benchmark provided by the previous calculation.15 Lambert’s (2001, pp. 214-216) 
reformulation of Pfähler’s decomposition uses gross income as a fixed benchmark for every 
constituent.  
 
The Gini index can also be decomposed across income sources (using concentration coefficients), as 
shown by Shorrocks (1982). This too can be used in the study of income redistribution. See Fuest, 
Niehues and Peichl (2010) for a study of tax benefit redistributional effects in EU countries, Iyer and 
                                                     
14 Empirical properties of all of these approaches are compared and contrasted for Scandinavia and the U.S. in Lambert, 
Nesbakken and Thoresen (2012), and are found to have somewhat differing characteristics (as one would expect). 
15 In Fuest, Niehues and Peichl (2010), a slightly different manifestation of the sequencing problem arises. These authors 
analyze EU tax benefit systems, instrument by instrument, in each case comparing the status quo with a counterfactual 
distribution which lacks the instrument in question. 
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Reckers (2012) for a U.S. study, and Kristjánsson’s (2013) theoretical analysis for a dual income tax 
(DIT) system. The counterfactual for Kristjánsson’s study is a comprehensive proportional tax at the 
same overall rate as that of the combined labor income and capital income components of the DIT.  
 
A line of research initiated by Dardanoni and Lambert (2002) involves a different type of 
benchmarking to assess the redistributional effect of a tax reform. The procedure, which we shall 
characterize as the “transplant and compare” method shortly (see on), is as follows. First, observed 
differences in pre-tax inequality before and after the reform are eliminated (or minimized) by 
controlling for location and spread differences in logged distributions. This means identifying an 
appropriate linear “deformation function”, whose parameters are given by the intercept and slope 
estimates in an OLS regression. The ܴଶ statistic of this regression provides the measure of goodness-
of-fit for this deformation. If the fit is sufficiently good, then the pre-reform and deformed post-reform 
distributions of income before tax differ in logarithms essentially only by location and scale, that is, by 
an isoelastic transformation (in levels rather than logs). Second, the post-reform income distribution 
after tax is correspondingly deformed; this means, that a conjugate of the reformed income tax is now 
at work between deformed distributions. If the slope parameter in the regression just referred to is less 
than (more than) unity, this conjugate is more (less) progressive than the actual schedule. Finally, the 
redistributional properties of the reform may be assessed in terms of this conjugate, now having 
corrected for pre-tax inequality differences occurring concomitantly with the reform, using 
conventional (e.g. Gini-based) methodology. Thus, this method is closely connected to the fixed 
income approach, as the benchmarking according to both methods rests upon establishing a baseline 
pre-tax income distribution.16 Practical issues concerning implementation of this approach are 
discussed in Lambert and Thoresen’s (2009) application of the method to Norway for the period 
1992–2004. 
 
One practical advantage of the transplant and compare method, contrasted to for example the fixed 
income approach (described in Section 3.2), is that simulation tools are not required for this approach. 
Provided only that the shape dissimilarities between the chosen baseline distribution and the actual 
pre-tax distributions involved are confined to be linear in logarithms, as confirmed by high ܴଶ 
statistics, redistributional findings will not vary (Dardanoni and Lambert, 2002, pp. 105–106). Thus, 
instead of applying a detailed tax schedule representation, which for example under the fixed income 
procedure has shown to be susceptible to base dependence problems, the transplant and compare 
approach involves a more general approximation procedure, letting the pre-tax income distributions be 
                                                     
16 Even though the measurement of redistributional effects may provide a suitable point of departure according to both 
methods, in effect, the benchmarking procedures turn the underlying welfare reasoning into a standard approach, with the 
(normalized) distribution of post-tax income as the objective. In this perspective, the pre-tax income distribution plays a 
role as tool in the benchmarking procedure, implying that the pre-tax income distribution is assigned a normative weight 
which may be disputed (Kaplow and Shavell, 2001).  
 14
described by parametric distribution functions. Detailed tax policy analysis, as for the fixed income 
approach, is traded for a more general approximation based on overall descriptions of income 
distributions. 
 
Further, as the transplant and compare procedure is based on repeated observations of actual pre-tax 
income distributions, each year’s pre-tax income distribution incorporates the behavioral effects due to 
the adjoining tax schedules. Thoresen et al. (2012) describe how these indirect effects can be separated 
out by using estimates of the elasticity of taxable income.  
4. Illustrations of methods 
In this section we demonstrate and contrast the implications of some of the approaches we have 
discussed, by applying them to the discussion of the distributional effects of the personal income tax 
for Norway in the period 2000–2010, a period which includes the tax reform of 2006. Before 
providing the empirical illustrations, we present some details of the data and modeling tools we use. 
First, we consider the non-behavioral simulation tool, to be used in evaluation procedures based on 
actual data and non-behavioral simulations.17 We then briefly describe the discrete choice random 
utility labor supply model, which we employ to simulate behavioral effects of the tax reform of 2006, 
leading to more comprehensive measures of well-being. 
4.1 Data and tax-benefit model 
As already denoted, non-behavioral tax-benefit models are extensively used by policy-makers; some 
examples of models are referred to in Section 3.18 These models share a rather simple structure. The 
model used here, the Norwegian tax-benefit model LOTTE-Skatt (Aasness, Dagsvik and Thoresen, 
2007) consists of four parts: individual income data, a program that projects data to the year of 
interest, a set of tax rules, and a simulation routine that applies the tax rules to individual records. 
Standard model results include estimates of the aggregate revenue effects and distributional effects of 
various policies.  
 
LOTTE’s main source of data is individual income tax returns. In Norway, income tax return data are 
now electronically available for all citizens, and the national register of ground addresses and 
buildings can be used to obtain information on the composition of households. This allows us (in 
principle) to simulate tax burdens for the whole population. However, in order to reduce computing 
                                                     
17The data source of the tax-benefit model is the Income statistics for household. The difference between the post-tax income 
distribution observed in data and generated by the tax-benefit model is negligible.  
18 Terminology used to describe models varies. Some authors (such as Bourguignon and Spadaro, 2006) refer to non-
behavioral simulation models as arithmetical models, whereas for instance Creedy and Duncan (2005) distinguish between 
first round (non-behavioral) and second round (behavioral) effects (with third round effects denoting endogenous wage 
changes).  
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time, one typically runs the model for a sub-sample, as we do here. We use macroeconomic 
predictions for income growth, income composition, etc., to project the data forward. Detailed tax 
rules for different years are compiled in the tax law module of the model.  
4.2 A discrete choice labor supply model 
LOTTE-Skatt is available to Norwegian decision-makers through the model system LOTTE, a 
collection of simulation tools which also includes the labor supply model LOTTE-Arbeid. See the 
survey by Blundell and MaCurdy (1999) on issues arising in the modeling of labor supply responses to 
tax policy change. Since van Soest (1995), the adaptation of random utility discrete choice models has 
become increasingly popular, because this approach simplifies the implementation of complicated 
nonlinear budget constraints; see survey in Creedy and Kalb (2005).   
 
We now give a summary description of the discrete choice labor supply model that is applied in the 
analysis to follow. The discrete choice labor supply model departs from the theory of random utility 
models (see McFadden, 1984). Let ܷሺܥ, ݄ሻ denote the agent’s utility function of real disposable 
income C and hours of work h, and assume that 
 
(4.1)  ܷ൫ܥ௝, ௝݄൯ ൌ ݒ൫ܥ௝, ௝݄൯ ൅ ߟ൫ܥ௝, ௝݄൯, 
 
where ݒ൫ܥ௝, ௝݄൯	is a positive deterministic term that represents the mean utility across observationally 
identical agents and ߟ൫ܥ௝, ௝݄൯	is a random term that is uncorrelated with the structural term ݒ൫ܥ௝, ௝݄൯, 
with the c.d.f. exp൫െexpሺെݖሻ൯ defined for any real z.19 The budget constraint is given by 
 
(4.2)  ܥ௝ ൌ ݂൫݄ݓ௝, ܫ൯, 
 
where w and I are the wage and non-labor income respectively and f(⋅) is the function that transforms 
gross income into after-tax household income. The probability ݌൫ ௝݄൯ that the agent will supply ௝݄ 
hours of work, given a set D of feasible hours of work, the budget constraint in (4.2), the wage rate w 
and non-labor income I, is given by 
 
(4.3)  ݌൫ ௝݄൯ ൌ ܲ൫෩ܷ൫ ௝݄൯ ൌ max௭א஽ ෩ܷሺݖሻ൯ ൌ ௘௫௣ቀట൫஼ೕ,௛ೕ൯ቁ௘௫௣൫టሺ଴ሻ൯ା∑ ௘௫௣൫టሺ௭ሻ൯೥אವ . 
 
                                                     
19 This c.d.f. is often called the type III (standard) extreme value distribution, or Gumbel distribution. Other authors call this 
the type I extreme value distribution. 
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The structural part of the utility function,	ݒ൫ܥ௝, ௝݄൯, is assumed to have a convenient functional form 
and is allowed to depend on individual covariates. The version used in the following, see Dagsvik et al. 
(2012), takes into account that job offers vary across individuals and across the distribution of working 
hours. The resulting choice model is analogous to a multinomial logit model with representative utility 
terms, ߰൫ ௝݄൯, weighted by the frequencies of available jobs,	݉൫ ௝݄൯, which implies that the choice 
probabilities can be seen as: ݌൫ ௝݄൯ ൌ ௘௫௣ቀట൫஼ೕ,௛ೕ൯ቁ௠൫௛ೕ൯௘௫௣൫టሺ଴ሻ൯ା∑ ௘௫௣൫టሺ௭ሻ൯௠ሺ௭ሻ೥אವ .  
4.3 Measures of money metric utility 
Given the stochastic character of the discrete choice labor supply model, measures of the social good 
also become stochastic, see Dagsvik and Karlstrøm (2005). For analytical and computational 
challenges generated by the use of microsimulation models based on specifications that are nonlinear 
in income, see for instance McFadden (1999) and Herriges and Kling (1999). 
 
As before, let the pair ሺ݂଴, ݕ଴ሻ and  ሺ݂ଵ, ݕଵሻ represent pre-reform and post-reform structures. Then, 
when using derivation of the measurement of EV for illustration, EV is implicitly the value that solves 
(for k alternatives with working hours ௝݄),  
 
(4.4)   max௞ሺ ݒሺ݂଴, ݕ଴ ൅ ܧܸሻ ൅ ߝ௞ሻ ൌ max௞ሺ ݒሺ݂ଵ, ݕଵሻ ൅ ߝ௞ሻ. 
 
Hence EV is a random variable that may depend on all stochastic terms ൛ߝ௝ൟ. This is because the 
maximum of the left hand side of (4.4) is not necessarily attained at the same discrete alternative as the 
maximum of the right hand side, except in special cases. Consequently, the random terms on each side 
will not cancel. A key assumption, followed in most of the literature, is that there is no change in the 
error terms between the pre-reform and the post-reform situations.  
 
There exist different procedures to derive welfare measures; Dagsvik and Karlstrøm (2005) derive 
explicit formulae for the expected value of the Hicksian choice probabilities and for the expenditure 
function, whereas McFadden (1999) and Creedy, Hérault and Kalb (2011) propose simulation 
procedures that establish probability distributions for welfare measures based on drawing sets of 
random utility components.20 
                                                     
20 See discussion of different alternatives in Creedy et al. (2013).    
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4.4 Evaluation of Norwegian tax policy 2000–2010 
4.4.1 Income based measures  
We start the illustrations of tax policy effect by simply using actual data to evaluate tax redistribution 
over time. In Figure 1, two indices of redistribution presented in Section 3.3, the Reynolds-Smolensky 
index and the Blackorby-Donaldson index, are used to describe the redistribution by the Norwegian 
personal income tax schedule from 2000 to 2010.21 We see that the two measures provide rather 
similar descriptions of the trend in tax redistribution. As there is close correspondence between 
taxation of dividends and redistribution in the Norwegian case,22 the pattern of Figure 1 is clearly 
influenced by a temporary tax on dividends in 2001 as well as the tax reform of 2006. The tax reform 
of 2006 implied a substantial realignment of dividend income and wage income taxation under the 
Norwegian dual income tax system (introduced in 1992),23 as the top marginal tax rates were reduced 
combined with the introduction of a tax on dividends (above a normal rate of return); we will return to 
the effect of the lower marginal tax rates on earned income.  
 
As the taxation of dividends was pre-announced prior to both the temporary tax in 2001 and the more 
permanent change in 2006, one faces measurement problems, such as timing effects resulting from the 
shifting of income between personal and corporate tax bases. The third time series in Figure 1 (the one 
that stops in 2008, taken from Thoresen et al., 2012) is based on an alternative income concept which 
seeks to account for the measurement problems due to timing effects by adding shares of corporate 
profits to individuals each year, regardless of whether these profits were transferred to the individuals 
or not. This latter curve basically lies below the other curve based on the Reynolds-Smolensky index, 
but most importantly shows less variation, as it is less sensitive to the fluctuation in income due to 
individual timing effects. This example shows clearly that in general the choice of income definition is 
important. However, as made clear in the Introduction, we prefer to keep benchmarking as separate 
from other methodological issues, such as choice of income concept. 
 
Next, we describe tax policy contributions for the same time period by applying the fixed income 
approach and the transplant and compare method (for the latter method showing results both for the 
Reynolds-Smolensky index and the Blackorby-Donaldson index). As seen in Figure 2, the two 
                                                     
21 The choice of equivalence scale and unit of analysis is also a key methodological issue in analysis of income distributions, 
which we so far have not brought up. Note that in all presentations of results incomes are measured in “equivalent values”, 
which means that the nominal values of aggregate income of the family have been weighted by an equivalence scale (the 
square root of the number of family members). The representation of each family when obtaining summary measures of 
redistributional effects depends on the number of family members. This is often characterized as employing the individual 
as the unit of analysis. Thus, incomes have been readjusted for interpersonal comparison similarly to what Ebert (1997) 
denotes as Method 3. 
22 The reason is that dividend income in Norway is an income component that almost exclusively benefits people at the high 
end of the income distribution. For example, 95 percent of dividends were received by individuals in decile 10 in 2004. 
23 A dual income tax system is characterized by separate tax schedules for capital and wage income; prior to the 2006 reform 
capital income and wage income were taxed by a (basic) flat rate of 28 percent, whereas a two-tier surtax supplemented the 
basic rate with respect to wage income. 
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supply dimension in individual/household’s response to tax policies, we base our illustration on a 
sample of married couples where both are wage earners.  Results are shown for tax policy changes 
induced by the 2006 tax reform, which means that the 2004 tax system is used to describe the “no-
reform” counterfactual. Note that, in our setting, the utility function is stochastic, which means the 
outcome variables such as labor supply hours, wage income and measures of well-being will be 
stochastic as well.  
 
Equation 4.4 describes the principle of how a money metric measure of utility change (EV) can be 
derived. As noted in Section 4.3, there exist different practical procedures to derive measures of 
changes in money metric utility; here we employ the procedure of Creedy, Hérault and Kalb (2011). 
One way of looking at the redistribution effect of a tax policy change using EV is to describe the 
distribution of EV over the population with respect to observable variables, such as (pre-reform) pre-
tax income, post-tax income, household type, etc. In Table 2, we rank married couples by pre-tax 
income under the 2004 tax system and report the mean EV for each decile. From the table, we see that 
households benefit in general from the tax rule change, as the 2006 tax reform implied a tax reduction 
for most tax-payers (Thoresen, Aasness and Jia, 2010). Moreover, EV increases with the gross income 
level.  
Table 2. Effect of the 2006 tax reform, mean EV for levels of pre-tax income in deciles, NOK 
Pre-reform 
Decile pre-tax income EV 
1 330,263 12,488 
2 396,843 16,440 
3 431,639 17,600 
4 456,801 18,329 
5 477,823 19,050 
6 496,467 20,078 
7 516,927 20,929 
8 541,723 22,766 
9 576,137 25,274 
10 644,065 29,031 
 
In Table 2 two rather different concepts to describe distributional effects are combined, employing 
pre-tax income to rank individuals and EV to describe effects of the reform. Fixing interpersonal 
comparison by employing welfare criteria not based on preferences is similar to approaches seen in 
Kornstad and Thoresen (2006), Labeaga, Oliver and Spadaro (2008) and Dagsvik, Locatelli and Strøm 
(2009), but they use post-tax (instead of pre-tax) income for the ranking. To emphasize that the 
literature offers different procedures for descriptions of results, we therefore show results for 
alternative individual welfare metrics: a full income measure obtained from Creedy and Hérault 
(2011), and the so-called “rente criterion” of Decoster and Haan (2010). We also compare estimates 
according to these concepts to (summary) measures based on disposable income (as in Table 2). 
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Creedy and Hérault (2011) propose to assign the pre-reform money metric utility value for each 
individual as the net full income under the pre-reform tax rule, i.e. the net income when individuals 
works the maximum hours available. Once the pre-reform money metric ݉଴ is assigned, the post-
reform money metric is straightforward to calculate: ݉ଵ ൌ ݉଴ ൅ ܧܸ. One can then calculate standard 
inequality measures, such as the Gini and the Atkinson indices, based on the pre- and post-reform 
distribution of money metric measures of full income. The problem with this approach is that choice 
of pre-reform money metric utility value is somewhat arbitrary; an issue which is further discussed by 
Decoster and Haan (2010), where different measures based on the concept of “subset dominance” are 
presented. The “rente criterion” is defined (in a net income and hours worked diagram) as the intercept 
of the indifference curve for net wage equal to zero, which is similar to “intercept income” in the list 
of welfare metrics of Preston and Walker (1999).  
 
Table 3 presents summary statistics and inequality measures based on disposable income, full income 
and the rente criterion.25 The redistributive effects of the two tax systems are compared directly using 
inequality measures for the definition of well-being, as the differences in the pre- and post-
distributions of the same metric can be attributed to the tax changes. When using the full income 
metric, inequality increased as the result of the 2006 reform, suggesting a stronger redistributive effect 
from changing from the 2004 tax rules to the 2006 tax rules. The inequality measures are almost 
unchanged when individual utility levels are measured using the rente criterion, whereas if we use 
post-tax income to define individual well-being, the 2006 tax rules become more redistributive. Thus, 
these results highlight the importance of characterizing the initial distribution of well-being when 
employing benchmarking techniques in tax policy evaluations. 
Table 3. Summary statistics and measures of inequality for different characterizations of 
individual well-being, for 2004 (pre-reform) and 2006 (post-reform) 
  Mean (NOK) 
Standard 
deviation 
Gini 
index 
Full income Pre-reform  458,816 40,338 0.049 
Post-reform 479,010 43,719 0.051 
Rente criterion Pre-reform  284,335 43,450 0.086 
Post-reform 302,956 46,360 0.086 
Disposable income Pre-reform  343,685 55,075 0.090 
Post-reform 368,778 58,026 0.088 
 
  
                                                     
25 Note that the effect of the 2006-reform on income earners is small, and pre-reform and post-reform differences are not 
obviously statistically significant.   
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5. Summary 
As policy makers often are judged by their efforts to redistribute, evaluations of the distributional 
effects of tax policies are a key issue of empirical public finance. Correspondingly, there exist a wide 
variety of empirical approaches for the practitioner of public finance to employ when pursuing this 
objective. This survey of the literature has identified two main avenues of studies, separated by the 
concept used to describe individual well-being: income and utility. The utility based studies rely on 
simulation models to approximate measures of well-being before and after a policy change. Whereas a 
counterfactual scenario is easily established when applying simulation models, and thus the 
benchmarking is straightforward, the dependence on characteristics and qualities of modeling tools 
may be seen as a disadvantage. In particular, to establish decision models for each relevant subgroup, 
such as wage earners, self-employed, families with preschool children, etc., may be seen as an 
obstacle. Moreover, issues have been raised concerning the comparability of individual well-being 
when utility based concepts are used. 
 
In this perspective, studies of observed income may be preferred. However, the identification of the 
contribution of tax policy changes is demanding, and none of the techniques put forward are without 
weaknesses. A base dependence problem is often inescapable in the fixed income simulation studies, 
and the transplant and compare procedure relies on income distributions to be sufficiently close to 
each other. 
 
To summarize, there is certainly need for more efforts to develop new methods and improve current 
techniques in this field. As more and better data become available, this remains to be followed by new 
advances in methods to identify tax policy contributions in a distributional context. The present study 
suggests that the concept of distributional benchmarking serves as the guiding notion in these 
endeavors. 
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